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© Piping arrangement of automotive air conditioner. 

© A cooler unit housing (12) is located in a pas- 
senger room (PR) near a dashboard (100) ol a motor 
vehicle. A piping arrangement ol the cooler unit 
comprises a pipe joint v^hich is positioned at and 
supported by an opening (it 2) ol the dashboard. 
The pipe joint has a first lace (22) lacing toward the 
: passenger room (PR) and a second face (24) facing 
toward the engine room (ER). An expansion valve 
unit (20) is connected to the first lace (22) of the 



pipe joint. Coolant inlet and output pipes are ar- 
ranged, each having one end connected to an evap- 
. orator (14) in the cooler unit housing (12) and the 
Other end led to the expansion valve unit (20). A 
grommel (30) is disposed between a peripheral por- 
tion ol the opening (1 12) and an outer wall portion ol 
Ihe pipe joint thereby to establish sealing there- 
between. 
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BACKGROUND OF THE INVENTION 

1. Field ot the tnvenlion 

The. present invention relates In general to 
dutomotive air conditioners, and more particularly 
io piping arrangements ol the automotive air con- 
ditioners. 'More specifically, the present invention is 
concerned with a piping arrangement o\ a cooler 
unit ol the conditioner, which can minimize the 
resistance against air flow in a housing of the 
cooler unit. 

2. Description of the Prior Art 

In order to clarify the task ol the present inven- 
tion, one , conventional piping arrangement of an 
autorhotive air conditioner will be briefly described 
with reference to Fig. 11 which is shown in Japa* 
nese Utility Model First Provisional Publication 63? 
95.918. 

: In the drawing, designated by lOO is a dash- 
board by which an engine room ER and a pas- 
senger room PR are bounded. A cooler unit hous- 
ing 102 Is arranged in the passenger room PR near 
(he dashboard 100. which contains an evaporator 
104. Air to be blown into the passenger room PR is 
- iorced to (tow through, a fin-unit face l04a of the 
evaporator 104. A first pipe unit 106 including a 
codlahl inlet pipe I06a and a coolant outlet pipe 
i 06b extends from a tank 104b of the evaporator 
104. A second pipe unit. lOB including a coolant- 
inlet pipe I08a and a coolant outlet pipe 108b is 
connected to the first pipe unit 105 through a pipe 
joint 110. The second pipe unit 108 extends out of 
the cooler unit housing 102 to the engine room ER 
through an opening 112 formed in the dashboard 
100. That is. the pipes I06a and 108b of the 
second -pipe unit 106 are led to a condenser and a 
compressor respectively, which are both located in 
the engine room ER.. An expansion valve unit. 114 
is connected to an exposed portion of the second 
pipe unit 1 08 in such a manneir as to cover the 
opening 112 ot the dashboard 100.' Because the 
expansion valve unit 114 is not placed within the 
cooler unit housing 102. the air resistance in the 
cooler Unit housing 102 can exhibit a satisfied low 
level. 

However, in (his conventional piping arrange- 
ment, usage ol the second pipe unit 108 is neces- 
sary Ipr connecting the first pipe unit 106 and the 
expansion valve unit 114. which induces not only 
ihcrease in number of parts usefl but also difficulty 
in assembling the air conditioner. 

Due to the inevitable, shorter length ol the first 
pipe ufiil 106, the hand work for connecting the 
second pipe unit 108 to the first pipe unit 106 
tends- to apply ah abnormal stress to the portion 



where the coolant inlet and outlet pipes I06a and 
i06b are welded to the tank I04b ol the evaporator 
104. 

Furthermore, in this conventional piping ar- 
.5 rangement. the sealing at the opening 112 of the 
dashboard lOO is given little thought. In fact, in 
such piping arrangement, it is dilficull to put the 
pipes I08a and I08b through the opening 112 with 
a satisfied sealing therebetween. As is known, if the 
w sealing is not sufficient, noise in the engine room 
ER is easily transmitted to the passenger room PR. 

SUMMARY OF THE INVENTION 

15 It is therefore an object ol the present invention 

to provide a piping arrangement of automotive air 
conditioner, which, is free of the above-mentioned 
drawbacks; 

According to the present invention, there is 
"20 provided an arrangement in a motor vehicle having 
a dashboard by which an engine room and a 
passenger room are bounded and a cooler unit 
housing installed in the passenger room near the 
dashboard, the cooler unitt housing containing- an 

2S evaporator. The arrangement comprises means de- 
fining in the dasht>oard an opening; a pipe joint 
positioned at and supported by the opening of the 
dashboard, the pipe joint having a first lace -lacing 
toward the passenger room and a second face 

30 facing toward the engine room; an expansion valve 
unit connected to the first face of the pipe joint: 
coolant inlet and output pipes, each having one 
end connected to the evaporator and the other end 
led to the expansion valve unit: and a grommet 

3S disposed between a peripheral portion of the open- 
ing and an outer wall portion of the pipe joint 
thereby to establish sealing therebetween. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

Other objects and advantages of the present 
invention will become apparent from the following 
description when taken in conjunction with the ac- 
companying drawings, in which: 
45 Fig. 1. is a schematic illustration of a piping 

arrangement ol automotive air conditioner, which 
is a first embodiment of the present invention: 
Fig. 2 is an enlarged sectional view of an essen- 
tial portion of the piping arrangement of the first 
50 embodiment; 

Fig, 3 is a view similar to Fig. 1. but showing a 
second embodiment of the present invention; 
Fig. 4 is a view similar to Fig. 2. but showing a 
third embodiment of the present invention; 
55 Fig. 5 is an enlarged sectional view of a grom- 
met employed in the third* embodiment: 
Figs. 6A and 6B are plan and back views of the 
grommet of Fig. 5; 
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Fig. 7 is a seclionai view Q\'\he grommei of Fig. 
5 in a condition wherein no stress is applied to 
the grommei: 

Fig. 8 is a view similar to Fig. 5. but showing 
another grommet usable in the third embodi- 
ment: 

Fig. 9 is a view similar to Fig. 7. but showing 
still another grommei usable in the third em- 
bodiment: 

Fig. 10 is a view similar to Fig. 7. but showing a 
further grommet usable in the third embodiment: 
and 

Fig. 11 is a schematic illustration of a conven- 
tional piping arrangement of automotive air con- 
ditioner. 

DETAILED DESCRIPTION OF THE Efy/IBODI- 
MENTS 

Referring to Figs. 1 and 2. there, is shown a 
first emt>odiment of the present invention, which is 
generally designated by IDA. 

In the drawings, denoted by numeral 100 is a 
dashboard of an associated motor vehicle, by 
which an engine room ER and a passenger room 
PR are bounded. A cooler unit housing 12 is ar- 
ranged in the passenger room PR near the dash- 
board 100. which contains an evaporator 14. Air to 
be blown into the passenger room PR is forced to 
flow through a fin-unil face 14a of the evaporator 
1 4. A coolant inlet pip>e 1 6a and a coolant outlet 
pipe 16b extend from a tank 14b of the evaporator 
14 to a valve holding swelled portion l2a of the 
housing 12. which is directed toward an opening 
1 1 2 of the dashboard 1 00. 

As is seen from Fig. 2. the swelled portion 12a ' 
ha^ a heat and sound insulating material 18 affixed 
to an inner surface thereof. The material 18 may be 
a foamed polyurethane or the like. Within the 
swelled portion 12a. there is installed an expansion 
valve' unit 20 to which the coolant inlet and outlet 
pipes i6a and 1 6b are connected through a first 
pi pie joint 22 which is also installed in the swelled 
portion 12a as shown. The first pipe joint 22 has 
been connected to the coolant inlet and outlet 
pipes 16a and i6b to constitute a pipe unit (22 + 
16a + i6b). 

To an outside surface of the expansion valve 
unit 20. there is connected a second pipe joint 24 
through which two through passages 20a and 20b 
of the valve 20 are connected through pipes (not 
shown) to a condenser and a compressor which 
are installed in the engine room ER, The first pipe 
joint 22. the expansion valve unit 20 and the sec- 
ond pipe joint 24 are connected together by a boll 
26. : 

. As is seen from Fig. 2. the second pipe joint 24 
is located in the opening 112 of the dashboard 100 



and a grommet 30 is put in the opening. 112 to 
achieve sealing between the opening 112 of the 
dasht>oard tOO and the second pipe joint 24; 

The expansiorv valve unit 20 is of a one-block 
5 type, which comprises a body 20c in which the two . 
through passages 20a and 20b are defined. In the 
passage 20a. there is operatively installed a valve 
. unit 32. A valve stem 32b of the valve unit 32 
extends to a thermal expansiori- unit 34 which is 
10 operatively installed in the other through passage 
20b. Thus, the open degree ol the valve unit 32 is 
controlled in accordance with the temperature of 
the coolant flowing iri the through passage 20b. 
The construction of the one-block type expan- 
is sioh valve unit 20 is described in detail in the 
afore-mentioned Japanese Publication 63-96.918. 

In order to assemble the cooler unit to the 
motor vehicle, the following steps are prelerably 
taken.- 

?o First, the expansion valve unit 20 and the first 

' pipe joint 22 are put into the swelled portion 123 of 
the housing 12, and the housing 12 is so oriented 
that the swelled portion 12a is directed toward the. 
opening 112 of the dashboard 100. Then, respec- 
ts live pipes (riot shown) Irom the compressor and 
the condenser, which are installed in the engine 
room ER, are connected to the second pipe joint 
24. From the engine room ER. the second pipe 
joint 24 is thrust into the grommet 30 which has 

30 been put in the opening 112 of the dashboard lOO. 
Then, the second pipe joint 24. the expansion valve 
unit 20 and the first pipe joint 22 are connected 
tightly by the bolt 26 which is handled from the 
engine room ER. 

35 In the following, advantages of the first embodi- 

ment lOA will be described. 

Unlike the case of the above-mentioned con- 
ventional pipe arrangement of Fig. 10, there is no 
need of using the second pipe unit 108. 

40 Because the coolant inlet and outlet pipes I6a 

and i6b are long enough as compared with the 
first pipe unit 106 of. the conventional arrangement 
of Fig. 10. the hand work for connecting the pipes 
163 and 16b to the expansion valve unit 20 applies 

45 ■ substantially no stress to the portion where the 
pipes i6a and 1 6b are welded to the tank I4b of 
the evaporator 14. In fact, the elongate construction 
of a unit consisting ol the inlet and outlet pipes l6a 
and i6b can effectively absorb the stress by its 

so flexibility. 

Due to provision of the grommet 30. the seal- 
ing between the second pipe joint 24 and the 
opening 112 of the dashboard 100 is assured. 

Referring to Fig. 3. there is shown a second 

55 embodiment ol the present invention, which is gen- 
erally designated by lOB. 

In this embodiment, the expansion valve unit 
20 and the second pipe joint 24 are integrally 
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cohhecled io conslituie a one- block unit 80. Due to* 
reduclton in number of parts used, the work lor 
assembling the air conditioner is laciHtaied. 

Referring to Figs. .4 to 7. particularly Fig. A, 
there is shown a third embodimenl ol the present 5 
invention, which, is generally designated by nu- 
meral IOC. 

This third embodiment lOC is substantially the 
same as the above-mentioned first embodiment 
10A of Fig. 2 except lor the arrangement ol a to 
grommel put in the opening i V2 of the dashboard 
tod. Thus, only the arrangement ol the grommel 
will be described in detail in the following, and 
parts substantially the same as those ol ihe lirsl 
embodimenl lOA ol Fig. 2 are designated by the 15 
same numerals. 

As is seen from Fig. 4, a grommet 40A em- 
ployed in the third embodiment has a portion en- 
gaged with the valve holding swelled portion I2a of 
the housing 12; and as Is seen from Figs. 6A and 20 
6B. the grommet 40A is shaped lo have an elliptic 
cross section. For engagement with the grommet. ' 
40A. the opening 112 of the dashboard 100 is 
shaped elliptic and has -an elliptic flange 112a 
projected from a peripheral portion thereof toward 2s 
the swelled portion 1 2a. and the swelled portion 
12a is formed at its leading end with an inwardly 
extending elliptic wall 1 2b. 

The grommet 40A is shown in Figs. 5 lo 7. As 
is clearly seen from Fig. 6A, 6B and 7. the grom- 30 
met 40A is shaped into an elliptic cylinder. The 
grommet 40A is constructed of EPDM (ethylene 
propylene dien monomer) having a density greater 
than 0.28g/cm3. preferably O.Sg/cm^. 

As is seen Irom Rg; 7. the grommel 40A has 35 
an elliptic center bore 42 which extends axially. A 
first groove A4 is provided around one axial end * 
portion of a body of the grommel 40A. which has a 
depth in a direction perpendicular to the axis ol Ihe 
groimmel 40A. A second groove 46 is provided jo 
around the other axial end portion of the body ol 
the grommel 40A, which has a depth in a direction 
parallel to the axis of the grommet 40 A and faces 
leftward in Ihe drawing. A third groove 48 is pro- 
vided around an axially middle swelled portion 40a 45 
of the body of the grommel 40A. which has a 
depth in a direction parallel lo the axis of the 
grommet 40A and faces righlward in the drawing. 
The third groove 48 has a Irapezoidaf cross sec- 
tion. The axially middle swelled portion 40a has an 50 
extension 40b which projects leftward, as viewed in 
Fi^. 7, in a manner to surround the second groove 
46 as shown. . . 

. As is seen Irom Figs. 6A and 7, a plurality ol 
openings 50 are formed in the extension 49b. ' ss 
which extend to. the third groove 48. 

As is understood Irom Fig. 5. upon assembly, 
the lirst groove 44 receives a leading end of the 



walfr 12b of the swelled portion I2a of the cooler 
unit housing 12. The first groove 44 is so sized as 
to allow ihe leading end of the waff 12b 10 com- 
press Ihe gromrfiet 40A at a compression ratio 
smaller, than 30%. The second groove 46 receives 
the flange 112a of the opening ii2 of the dash- 
board too. The extension 40b of the grommet 40A 
is so sized as to compress the grommet 40A (viz.. 
a portion defined between the dashboard 100 and 
the wall i2b) at a compression ratio between 5% to 
60 Vo. preferably between 10% to 50%. Further- 
more, upon assembly, an offset portion "H" is 
provided between" an edge ol the second pipe joint 
24 and an axial end of the grommel 40A. The 
length of the offset portion "H" is greater lhan 
2mm. preferably 5mm. 

In the following, advantages of the third em- 
bodiment toe will be described. 

Because the clearance beNveen the dashboard 
100 and the swelled portion 12a of the cooler unit 
housing 12 is sealed by the grommet 40A in addi- 
tion to the clearance between the dashboard 100 
and the. second pipe joint 24. the effect of blocking 
the noise' from transrhitting Irorn the engine room 
ER lo the passenger room PR Is much assured. 

Due to provision of the third groove 48 and the 
openings 50, the elasticity of the grommel 40A in 
Ihe axial direction can be easily adjusted lo a 
desired degree. 

Referring to Fig. 8. there is shown another 
grommet 408 which can be used in the third em- 
bodiment IOC of the present invention. Since the. 
grommel 408 is similar to the above-mentioned- 
grommet 40A, only portions diflereni Irom those of 
the grommel 40A witl be described in the following. 

That is. in this grommet 40B. the first groove 
44' is constructed to have a depth in a direction 
parallel to the axis ol the grommel 40B. The elliptic 
wall I2b ol the cooler unit housing 12 thus has a 
Mange I2c which is lo be received in the first 
groove 44'. 

Referring to Fig. 9, there is shown still another 
grommel 40C. which can be used also in the third 
embodimenl of the present invention. Since the 
grommel 40C is similar to the above-mentioned 
grommel 40A. only portions diffei'ent from those of 
the grommel 40A will be described in the following. 

That is. in the grorhmet 4QC, the center bore 
42" is conical, in shape and the first and second 
grooves 44" and 46' have each a triangular cross 
section. 

Referring to Fig. 10. there is shown a further 
grommel 400 which can be used also in the third 
embodimenl ol Ihe present invention. Since the 
grommel "400 is similar to the above-mentioned 
grommet 40A, only portions"different from those of 
the grommet 40A will be described in the following. 
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Thai Is, in Ihe grommet 40D, Ihe cenier bore 
42'' lapered al one axial end 42"a and is lormed 
al ihe other axial, end with a Up 42'*b. The third 
groove 48* has a rectangular cross section. 

Although the present invention has been de- 
scribed and illustrated in detail, it is to be clearly 
understood that the same is by way of illustration 
and example only, and is not to be taken by way oi 
limitation. The spirit and scope ol the present in- 
viarition are to be limited only by the terms of the 
appended claims. 

Clalrins- 

1. .ifi a motor vehicle having a dashboard by 
... which an engine room and a passenger room 
are bounded and a cooler unit housing in- 
stalled in said passenger room near said dash- 
tx>ard. said cooler unit housing containing an .. 
evaporator. 

an arrangement comprising: 
means defining in said dashboard an 
opening; 

. a pipe joint positioned at and supported by 
' the opening of said dashboard, said pipe joint 
havir^g a first lace lacing toward said pas- 
senger room and a second face facing toward 
X: said engine room; 

r T an expansion valve unit connected to said 
. first face of said pipe joint; 

coolant inlet and output pipes, each having 
. " one end connected to said evaporator and the 
other end led to said expansion valve unit; and 
a grommet disposed between a peripheral 
: portion of said opening and an outer wall por- 
53id pipe joint thereby: to establish 
sealing therebetween.. 

2i An arrangement as claimed in Claim 1. further 
. comprising means for establishing a fluid com- 
. ; municatiori between said expansion valve unit 
arid given essential parts of a cooling system 
. which are installed in said engine room. 

3. An arrangement as claimed in Claim 2. further 
comprising: 

a swelled portion integrally defined by said 
. cooler unit housing, said swelled portion being 
. -i-: directed toward said opening and housing 
. therein said expansion valve unit; and 

a heat and sound insulating material put in 
said swelled portion in a manner to cover said 
expansion valve unit. 

. 4. . An arrangement as claimed in Clairn 3. in 
which said coolant inlet and outlet pipes Irom. 
■ said evaporator are connected to said expan- 
sion valve unit through another pipe joint which 



is also installed in said welled portion. 

5. An arrangement as claimed in Claim 4, in , 
which said expansion valve unit and Ihe Vno 

5 pipe joints are connected together by means 

of a single bolt. 

6. An arrangement as claimed in Claim 1. in 
which said pipe joint and said expansion valve 

to unit are integrally connected to constiiuie a 

one-block unit. 

7. An arrangement as claimed in Claim 3. in 
which said heal and sound insulating material 

IS is a foamed polyurethane. 

8. An arrangement as claimed in Claim 3. in 
which said grommet has an extension portion 
which is engaged with said swelled portion to 

20 establish sealing therebetween; 

9. An arrangement as claimed in Clairri 8. in 
which said grommet comjprises: 

a cylindrical body having an axially ex- 
?5 tending center bore; 

means defining a first groove which is pro- 
vided around one axial end portion of said 
cylindrical body, said first groove receiving a 
• leading end of said swelled portion, of said 
30 cooler unit housing;- 

means defining a second groove which is 
provided around the other axial end portion of 
said body, said second groove receiving the 
peripheral portion of the opening of said dash- 
35 board; and 

means defining a third groove which is 
provided around an axially middle swelled por- 
tion of said body. 

40 10. An arrangement as claimed in Claim 9. further 
comprising means for defining a plurality of 
openings which axially extend in said cylin- 
drical body to said third groove to be merged 
therewith,' 

11. An arrangement as claimed in Claim tO. in 

which: 

said (irst groove has a depth in a direction 
perpendicular to the axis of the center bore of 
50 said cylindrical body; 

said second groove has a deplh in a direc- 
tion parallel with the axis ol said center bore; 
and 

said third groove, has a depth in a direction 
55 parallel with the axis of said center bore, said 

second and third grooves facing in opposite 
directions. 
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12. An arrangement as claimed in Claim il. in 
•which said lirst groove receives an inwardly 
extending wall which extends Irom said 

swelled portion of said cooler unit housing, and 
' in which said second groove receives a flange s 
which is projected Irom the peripheral portion 
ol the opening ol said dashboard- 

13. An arrangement as claimed in Claim 10. in 
which' each o! said first, second and ihird lo 

. grooves has a depth in a direction parallel with 
the axis of said center bore of the body, said 
first and second grooves lacing in opposite 
directions. 

IS 

14. An arrangement as claimed in Claim 13. in 
which said firsl groove receives a flange which 
extends from an- inwardly extending wall of 
said swelled portion of said cooler unit hous- 
ing, and in which said second groove receives 20 
a flange which is projected Irorn the peripheral 

- portion of the opening of said dashboard. 

:".15;.An arrangement as claimed in Claim 12. in 

. which the axially extending center bore of said ?5 
- cylindrical body has a conical cross section. 

,i6i .An arrangement as claimed in Claim 12. in 
•which the axially extending center bore of said 
cylindrical body is tapered at one axial end 30 
and formed al the other axial end with a lip. 
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